This study reports our early experience with thoracoscopic division of vascular rings. Three patients were reviewed; their ages at surgery were 25 months, 4 years, and 57 years. All patients were suffering from complete vascular rings involving combinations of the right aortic arch, left ligamentum arteriosum, Kommerell's diverticulum, and retroesophageal left subclavian artery. The median surgical time was 180.5 minutes, and the patients showed immediate recovery. Three complications, namely chylothorax, transient supraventricular tachycardia, and left vocal cord palsy, were observed. Our early experience indicates that thoracoscopic division of a vascular ring may provide early recovery and could be a promising operative choice. 
CASE REPORT

Vascular rings have traditionally been managed surgically
through an open thoracotomy approach. Thoracoscopic division of a vascular ring was first described in 1993, and since then, it has been become a popular surgical approach in the western countries [1] [2] [3] [4] . Here, we present our early experience of thoracoscopic division of a vascular ring over a 1-year period.
From December 2012 to July 2013, three patients underwent video-assisted thoracoscopic (VATS) division of their vascular ring. Their ages at operation were 25 months, 4 years, and 57 years, and their weights were 13.5 kg, 14.2 kg, and 76 kg, respectively ( Table 1 ). All of them complained of compressive esophageal or respiratory symptoms relevant to their vascular rings. The 25-month-old boy had been suffering from recurrent respiratory tract infection since birth.
Bronchoscopy revealed external tracheal compression, and subsequent computed tomography found a complete vascular ring involving the right aortic arch and retroesophageal ligamentum arteriosum with Kommerell's diverticulum (type 2 right aortic arch) (Fig. 1A) . The 4-year-old boy complained of dysphagia lasting three years. The vascular ring was discovered incidentally during the evaluation of Kawasaki disease by echocardiography when the patient was four years of age. Subsequent computed tomography revealed a complete vascular ring similar to that in the case of the 25-month-old boy (Fig. 1B) . The 57-year-old woman also suffered from dysphagia, particularly when swallowing solid foods. esophageal left subclavian artery. The esophagus was stuck between the trachea and the left subclavian artery (Fig. 1C) .
In all three patients, neither intracardiac nor extracardiac anomalies were found to be associated with the cases based on echocardiography.
Operations were performed via VATS ( 
DISCUSSION
The first successful division of the double aortic arch was reported by Dr. Gross in 1945 [5] ; since then, vascular ring surgery has been performed using a thoracotomy approach. constriction [5] . Patient selection based on computed tomography or magnetic resonance imaging is essential to identify the precise anatomy of a vascular ring [7] . Currently, thoracoscopic surgery is applicable to patients with non-patent ring segments (an atretic arch or a ligamentum arteriosum, or both), which comprise the majority of vascular rings as in our case series described above [5] .
Whether the thoracoscopic approach offers a significant benefit over open thoracotomy in the case of this condition is still unclear. Previous reports are insufficient to demonstrate the benefits of the thoracoscopic approach. Recently, Kogon et al. [7] compared the thoracoscopic approach (n=14) with the open thoracotomy approach (n=15). They found that there were no differences in procedure time, length of ICU stay, or total length of hospital stay. This is the largest series ever reported in this field of study; however, they could not compare the functional outcomes of respiratory mechanics, which was originally the cause of the adoption of the thoracoscopic approach. Nevertheless, we believe that thoracoscopic approach may offer an alternative for selected patients because of its simplicity and theoretical advantage. Complications could be minimized and rather long operation time could be shortened as our experience accumulates. Here we report the first experience of thoracoscopic division of vascular rings in Korea.
